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Abstract  
The current study investigated the effects of Combined Semantic Feature Analysis and 
Semantic Priming (SFA+SP) on naming accuracy on individuals with moderate semantic 
deficits. A Cantonese-speaking anomic patient TKO, who had severe anomia and moderate 
semantic deficits, was invited. Using the single-subject multiple-baseline design, 3 probe 
types (treatment, generalization and control items) were selected and TKO received 15 
treatment sessions on the selected treatment items. He showed insignificant improvement in 
neither naming performance for all probe types, nor the understanding of the semantic 
concepts in spite of the reduction in total error and the increase in semantic-related errors. It 
implied that the severity of semantic deficits, especially the verbal semantic processing 
abilities, was particularly important in determining the potential candidate and prognosis of 
the protocol. Additionally, SFA+SP protocol could modify the word retrieval processes to 
some extent but failed to remediate the underlying semantic impairment.  
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A case study of a semantic treatment on a  
Cantonese-speaking anomic patient with moderate semantic deficits 
Anomia, defined as difficulties in retrieving words, is the most common and persistent 
language deficits experienced by all aphasic patients even at the chronic phase of recovery. 
Its persistence and prevalence urge researcher to put emphasis on treatment of anomia in 
order to provide empirical support to the clinical implementation, such as the selection of 
treatment approach. Despite numerous evaluations and discussion about the different 
treatment methods on naming ability with English-speaking patients, only one study (Law, 
Wong, Sung, 2006) has been done on Cantonese-speaking anomic patients.  
While anomia is commonly-found in aphasic patients, Benson (1979) believed that 
word-finding problem is not unitary. Determining the underlying impairment level and intact 
cognitive systems becomes the prerequisite in selection of a treatment programme (Horton & 
Byng, 2002). With reference to the dual-route model of the cognitive neuropyschological 
approach (Whitworth, Webster & Howard, 2005), the possible underlying impairment of 
anomia can originate from, firstly, the semantic processing system, which is characterized by 
impaired comprehension of either the auditory or the written modality and the presence of 
semantic errors (Whitworth et al., 2005). Secondly, the phonological output lexicon, 
impairment at this level affects mainly word production, resulting in circumlocutions and/or 
phonological errors etc (Whitworth et al., 2005). Thirdly, if the impairment occurs at the 
access from semantic processing to the phonological output lexicon, the retrieval ability may 
be relatively inconsistent. Certainly, the word-finding problems may result from any 
combination of the above.  
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Research in the previous ten years has been interested in investigating the theory of 
rehabilitation especially on the relationship between the underlying impairment and nature of 
tasks (Nickels, 2002), i.e. whether semantic/ phonological therapy is necessary for semantic 
processing deficits/ phonological impairment respectively.  There is a lack of definite 
consensus on the relations between impairment and the tasks employed; however, a general 
agreement on the approaches and tasks of naming treatment has reached. Facilitation and 
remediation become the major treatment approaches while semantic tasks and phonological 
tasks are the tasks that are commonly employed by researchers (Miceli, Amitrano, Capasso, 
& Caramazaa,1996; Nettleton & Lesser, 1991). Semantic tasks have the function of 
strengthening the mental representation of a word by different means, such as generation of 
semantic features of the objects (Boyle & Coelho, 1995; Coelho, McHugh & Boyle, 2000; 
Law et al. 2006) and semantic judgment (Nettleton & Lesser, 1991). Phonological tasks, for 
example repetition (Miceli et al., 1996; Howard, Patterson, Franklin, Orchard-Lisle & Morton, 
1985), are believed to improve spoken word production by reteaching the production of the 
words (Horton & Byng, 2002). In fact, most treatments involve both semantic and 
phonological processing and the majority of anomic individuals benefit from combinations of 
semantic and phonological activation (Nickels, 2002).  
Semantic Feature analysis (SFA) is a facilitative technique that involves both 
semantic and phonological activation (Coelho et al., 2000).Its basic principle is that, by 
raising the activation of distinctive semantic features of the target word, for instance, group, 
use, properties, action, location and association, the probability of it being retrieved will 
increase (Coelho et al., 2000) because of the increased specificity of semantic representations 
(Nickels, 2002) and increased activation to the phonological information (Boyle, 2004). The 
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phonological component of the SFA protocol is the repetition of the target name after each 
unsuccessful trial.  
By showing the fundamental feature of the same category, semantic priming (SP) 
provides activation spreading on the related target items. Such activation spreading increases 
the corresponding semantic representation and hence boosts the retrieval of target words 
(Renvall, Lanie, Laakso & Martin, 2003).  
SFA has been reported to be effective for patients with different types and severity of 
aphasia. A patient with Broca’s aphasia was reported to show significant improvement in 
naming accuracy in both trained and untrained items in a confrontation naming task after 
SFA training (Coelho & Boyle, 1995). Recently, Boyle (2004) found similar results from two 
patients with anomic aphasia and Wernicke’s aphasia. Coelho et al. (2000) conducted SFA on 
a moderate fluent aphasic patient, improvement was observed not only in the confrontation 
naming task, but also on the naming ability in connected speech. Though these studies 
seemed to reveal positive treatment effects, generalization and maintenance of using SFA, 
there are several limitations. Firstly, concerning the selection criteria of the participants, the 
above studies emphasized on type and/or severity of the language disorder regardless of the 
semantic processing ability of the individuals. Since SFA was a technique that relies heavily 
on verbal cueing as well as the participant’s residual understanding on the trained items, 
degree of semantic deficits might affect the specificity of semantic representation (Law et al., 
2006) and the patient’s internalization of cueing. The importance of such internalization was 
that it enabled the participant to use the SFA strategies without any guidance (Coelho & 
Boyle, 1995). Therefore, severity of semantic deficits could have an impact on both the 
treatment outcomes and generalization effects. Secondly, pre-treatment naming abilities 
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should also be taken into consideration in justifying its effectiveness. Lowell, Beeson & 
Holland (1995) performed SFA on three aphasic patients, substantial treatment progress was 
observed in two of them only. Lowell et al. proposed that the poorer speech production, as 
evidenced by the lower scores in naming abilities, might be a reason for the insignificant 
treatment outcomes.  
In addition to the limitation of the SFA procedures, English-speaking population 
remained as the target of investigation, there was a lack of researches on Cantonese aphasic 
group expect the recent case-studies of Law et al. (2006). Since the relationship between 
cross-language generalization of behavioral language therapy was unclear, studies on 
Cantonese-aphasic group were necessary.  
In the study of Law et al. (2006), an intervention that combined Semantic Feature 
Analysis and Semantic Priming (SFA+SP) was adopted on three brain-injured Cantonese-
speaking individuals with different underlying language deficits, severity of semantic deficits 
and naming abilities. Among these three individuals, only two of them (YSH and MTK) 
benefited from the treatment as evidenced by the increased naming accuracy in treatment and 
generalization items. Despite the increased naming accuracy observed, their abilities of 
maintaining the treatment outcomes differed: only MTK demonstrated maintenance of the 
treatment progress for an extended period. Law et al. (2006) acknowledged the contribution 
of semantic deficits as a contributing factor for treatment effectiveness, they concluded that 
SFA+SP was effective for the two participants with mild or moderate semantic deficits. It put 
an important clinical implication on the candidate selection of the treatment protocol, i.e. 
anomic patients with mild or moderate semantic deficits were more likely the candidate for 
this treatment. Through thorough investigation on the three participants, these case-studies 
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highlighted the relationship between severity of underlying disorders (semantic deficits) on 
treatment effects, it avoided the misinterpretation due to assumption of homogeneity on 
grouping based on surface symptoms (Howard, 2003). Though it provided valuable 
suggestion on the candidate selection of semantic treatment, single case-study lacked the 
generalizability to other aphasic patients (Howard, 2003).  Consequently, studying more 
cases by the same protocol was necessary to investigate if the treatment outcomes were 
attributed to degree of semantic deficits.  
In this study, one participant (TKO), who had comparable pre-treatment naming 
abilities, degree of semantic deficits and underlying impairments with YSH, would be invited. 
YSH, was a participant who had positive treatment outcomes from the SFA+SP protocol in 
Law et al. (2006) study. Their language profiles were characterized by severe anomia 
attributed to the moderate semantic deficits and degraded access from the semantic 
processing to phonological output lexicon. TKO was supposedly similar to YSH in most 
aspects except the more severe verbal semantic processing deficits. They left TKO to a 
borderline situation that his semantic deficits might be in-between moderate or severe one. 
While the previous study showed that SFA+SP protocol was not effective for individuals 
with severe semantic deficits (YKM), it would be interesting to investigate if it would be 
effective for another Cantonese-speaking aphasic patient with moderate semantic deficits and 
poor verbal semantic processing abilities.  
No matter the treatment effects were present or not, the SFA+SP protocol might 
change individual’s lexical processing mechanism in certain extent. Emphasis would also be 
put on the error pattern for studying the possible effects of the protocol on the semantic 
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processing mechanism to see if semantic representation was activated, as found by Law et al. 
(2006).  
We also drew our attention to the nature of SFA+SP protocol in this rehabilitation 
study. Law et al. (2006) purposed that the protocol was facilitative rather than remedial in 
nature as evidence by the difference in treatment responses in individuals with mild/moderate 
semantic deficits and severe ones. Since the study made the conclusion mainly based on 
individuals’ naming responses, the remedial nature, i.e. the re-learning of semantic concepts, 
might be impeded by the presence of anomia. Therefore, it is plausible that the study might 
underestimate the remedial power of the SFA+SP protocol. The current case-study would 
continue the investigation on this issue by tasks that required minimal verbal output, for the 
sake of completeness on understanding the nature of SFA+SP protocol.  
To sum up, this study was carried out to answer the following research questions:  
1) Would SFA+SP treatment be effective to another Cantonese-speaking aphasic patient 
with moderate-semantic deficits? 
2) Would SFA+SP treatment increase the occurrence of semantic errors with reduction in 
other error types? 
3) Did SFA+SP treatment serve a remedial function in addition to facilitation?  
It was predicted that TKO would have poorer treatment outcomes, i.e. lower naming 
accuracy or a slower rate to reach the preset criterion, when compared to YSH because TKO 
had more impaired semantic processing than YSH. However, the occurrence of semantic 
errors would increase as SFA was a facilitative technique to improve the retrieval of naming 
by activating the semantic neighbor (Coelho et al., 2000), thus increase the likelihood of 
naming semantically-related errors.  
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Method 
Participant 
TKO, a 48-year-old Cantonese-speaking male with nine years of education, was 
invited to participate in this treatment study. Premobidly, TKO was a manager in a restaurant. 
He suffered from cerebral vascular accident (CVA) in 2002. He was right-handed but the 
CVA led him to mild right hemiparesis without any oral-motor involvement. Immediately 
after the CVA in 2002, he received speech therapy in MacLechose Medical Rehabilitation 
Centre on weekly-basis. The therapy was discontinued as TKO was unavailable at that time. 
Initial assessment and hypothesized nature of impairment 
TKO received a number of tests of language, cognitive and memory as initial 
assessment: 1) auditory discrimination task; 2) non-verbal semantic tests, including Pyramid 
and Palm Tree test (PPT) (Howard & Patterson, 1992) and Associative Match test in 
Birmingham Object Recognition Battery (BORB) (Riddoch & Humphreys, 1993); 3) spoken 
word-picture matching; 4) written-word picture matching; 5) synonym judgement tasks; 6) 
repetition task; 7) oral naming; 8) digit forward sequence task and 9) the Test of Nonverbal 
Intelligence (TONI-3) (Brown, Sherbenous & Johnsen, 1997).  
To investigate the underlying impairment, discussion and comparison of TKO’s 
performance in different tasks were necessary. Table 1.listed the initial assessment results on 
language, memory and cognitive test of control group and TKO. When compared to the 
control group with comparable age and educational level, TKO’s performances on most of 
the tasks were below mean except the two non-verbal semantic tests, i.e. the PPT and BROB. 
Among the language tasks, he had the poorest performance on the oral naming tasks (14.3%). 
It suggested that the possible impairment lie in verbal semantic processing, phonological 
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output lexicon, its access or the combination of the above. The verbal semantic processing 
impairment was confirmed by the 67% accuracy in synonymy judgement tasks as well as the 
moderate impairment (80.2%) in both spoken-word picture matching and written-word 
picture matching. Thus, moderate semantic impairment was suspected. His slightly impaired 
repetition (93%) showed that TKO’s phonological output lexicon and phonological encoding 
was comparatively preserved. For the memory and cognitive tests, his slightly-reduced digit 
forward span (5) and extremely-low score on TONI-3 (13
th
 percentile) indicated that his 
phonological short-term memory and abstract problem-solving skills were also impaired to 
certain extent. In conclusion, TKO’s naming deficits were hypothesized to be localized at the 
verbal semantic processing and its access to the phonological output lexicon.  
Table 1  
Performance on language, memory and cognitive test of control group and TKO 
Task Control group TKO 
Auditory discrimination  75.0% (30/40) 
PPT 31.9 (SD = 5.4) 86.5% (32/37) 
BORB 21.9 (SD = 1.2) 95.7% (22/23) 
Spoken-word picture matching Range from 124-126 80.2%(101/126) 
Written-word picture matching Range from 123-126 80.2%(101/126) 
Synonymy Judgment Range from 54-58 66.7% (40/60) 
Repetition   93.3% (28/30) 
Oral naming 216.5 (SD=0.53) 14.3%(31/217) 
Digit forward span-span 8.94 (SD=0.64) 5 
TONI  13
th
 percentile 
Semantic treatment           11 
(Data from Lee et al. (2002) with control groups most closely matched in age and education 
with the TKO) 
Since that we made the prediction on treatment effectiveness mainly based on YSH’s 
previous response to the treatment protocol (Law et al. 2006), it was worthwhile to compare 
the hypothesized nature of impairments of TKO and YSH for later discussion (Table 2.). 
TKO and YSH had comparable underlying impairments: Moderate semantic processing 
deficits and severe phonological output impairment. While YSH had a better verbal semantic 
processing abilities, TKO had relatively preserved semantic and phonological STM.  
Table 2   
Hypothesized nature of impairment in TKO and YSH 
Domains TKO YSH 
Semantic processing Moderate moderate 
 Non-verbal  Mild Mild 
 Verbal  Moderate-to-severe Moderate 
Phonological input Largely preserved Largely preserved 
Phonological output Severe Severe 
Semantic STM Preserved Severe 
Phonological STM  Preserved Severe 
Cognitive abilities Severe Severe 
Materials 
The stimuli were 256 black-and-white line drawings of objects which belong to18 
categories. Normative data on naming agreement, ratings of familiarity were collected from 
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five normal control subjects with matched age, gender and educational level with TKO. They 
were required to name the line-drawings and rate the familiarity on a 5-point rating scale 
(with 5 as the most familiar objects). These familiarity values would be adopted for the 
selection of probe items as to average out the effects of familiarity on naming performance. 
The naming responses were recorded digitally and transcribed orthographically. There were 
totally 202 line-drawings with 60% or above naming agreement included in the baseline 
sessions.  
Procedures and rationales 
The treatment followed a multiple baseline treatment design that involved a baseline 
phase, a treatment phase and a maintenance phase. The rationale of adopting the multiple 
baseline treatment design was to ensure that the treatment outcomes were due to specific 
treatment effect (SFA+SP) by excluding other extrinsic factors (such as improvement due to 
repeated exposure) throughout the treatment period.  
1) Baseline phase  
The main purposes of this phase were to collect TKO’s baseline performance for 
monitoring of treatment progress and selection of probe items. TKO was first asked to name 
the line drawing on three separate occasions. He was required to name each of them within 
20 seconds. For line-drawings that TKO failed to name on two out of three trials were 
considered for assignment of probe items.   
A total of 184 line drawings were subject to the allocation of treatment items, 
untreated generalization items and control items. For the selection of treatment and untreated 
generalization probes, the categories that consist of more than 10 or more members were 
selected. The members in these categories were allocated as the two probe types with five 
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members in each type. While untreated generalization items were semantically-related to the 
treatment items, categories that are unrelated to the treatment and generalization items were 
chosen for the control probes. All probe types were disyllabic and were controlled for 
familiarity value. Table 3 listed the categories of the three probes and their average 
familiarity values. The student t-test found comparable familiarity values across the three 
stimulus types. 
Table 3 
 Information on treatment, generalization and control probes for TKO.  
Probes Categories Average familiarity value 
Treatment probes  
(n=15)  
Clothing, fruits and vegetables, 
animals 
3.85 (SD=0.77) 
Generalization probes  
(n=15) 
Clothing, fruits and vegetables, 
animals 
3.84 (SD=0.84) 
Control probes  
(n=15) 
Musical instrument, body parts, 
toiletary, furniture, stationary, 
entertainment 
3.85(SD=0.77) 
An attribute judgement task would also be conducted on all probe types in the 
baseline and maintenance phases. Clinician would present the line-drawing randomly. TKO 
was required to answer four yes/no questions concerning the semantic features of the objects. 
The passing criterion was 75% (3/4), which indicated that residual understanding on the 
objects was present.  
2)Treatment phase  
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TKO received treatment twice a week regularly. At the beginning of each session, 
TKO was asked to name all the probes without feedback and cueing. All the treatment, 
untreated generalization and control probes were presented in random order. The probing at 
the beginning of each session was to monitor treatment progress. 
The techniques of semantic priming and Semantic Feature Analysis were adopted 
simultaneously as the treatment protocol consisting of the following steps: (i) line-drawings 
from the same categories would be displayed together.; (ii) TKO would be asked to name one 
of the line-drawings, which was selected and placed in the centre of a feature analysis chart 
(Appendix A) (Boyle & Coelho, 1995); (iii) a discussion of the semantic features would be 
directed by the clinician no matter TKO could name the items successfully or not. At the 
same time, clinician would write down the semantic features on the corresponding boxes in 
the feature analysis chart (Boyle & Coelho, 1995). Among the six semantic features, category, 
properties, action, location and semantic associates are applicable for all categories. The 
function and description of function was kept for clothing but replaced by “cooking method” 
for fruit and vegetables, and “four-legged” or “non-four-legged animals” for animals. As 
TKO was unable to generate any semantic associates in the first three treatment sessions, this 
feature was not adopted in the remaining sessions. (iv) TKO would be required to name the 
line-drawing again with reference to the semantic features. For each unsuccessful trial, 
repetition of the target name would be required after the clinician provided the correct answer 
verbally. A session would end when all the treatment items had been presented. The average 
duration of a session ranged from 1.5 hour to 2.5 hours depending on the time needed for the 
generation of the features. To balance the effect of fatigue and attention level in each session, 
randomization of the order of presentation of the three categories was done across sessions. 
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Home practice was given to TKO. The materials included the line-drawings of the 
treatment items, the feature analysis chart and an instruction sheet (Appendix B). His maid 
was requested to review the semantic features with TKO and encouraged his naming 
regularly.  
The treatment phase would be terminated if TKO reached the criterion of 13/15 (85%) 
accuracy on treated items over three consecutive sessions; however, if TKO did not reach the 
criterion within 15 sessions, the treatment would be withdrawn. 
3) Maintenance phase   
Provided that TKO could successfully complete the treatment phase, the naming 
performance of all probe items would be collected three times for measurement of 
maintenance effect during the second, third and fourth week after the last session.   
Control task  
The control task for TKO was the forward digit span test. It was done once in the 
baseline phase and once in the maintenance phase. 
Data Analysis  
The following statistical comparisons were adopted to evaluate the effects of 
treatment, and generalization across sessions and treatment effectiveness: 
1) treatment effectiveness: compare the highest accuracy in baseline and the best 
performance during treatment on the same treated items by McNemar’s test. 
2) generalization effect and control probes: compare the highest accuracy in baseline and 
the best performance during entire treatment on the same untreated generalization or 
control items by McNemar’s test 
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3) relationship between naming accuracy and treatment procedure: contrast would be  
made between treatment and generalization items; treatment and control items and 
generalization and control items by the use of Chi-square.  
Apart from statistical analysis, the error distribution would also be analyzed and 
compared qualitatively. Comparison would be made between the error distribution in the 
baseline phase (B1-B3) and first treatment session (T1) between last three treatment sessions 
(T13-T15). 
Results 
TKO did not reach the preset criterion of 85% accuracy of naming treated items over 
three consecutive sessions and the treatment was withdrawn after 15 sessions. His naming 
accuracy of treatment, generalization and control items across sessions were summarized in 
Figure 1. Statistical analysis showed that there is no significant difference in naming accuracy 
between the best performances during the baseline and treatment phases on the treatment 
items (McNemar z =3.20, p >0.05), generalization items (McNemar z =2.29, p >0.05) and 
control items (McNemar z =0.00, p >0.05). 
Despite the absence of significant differences statistically, very mild improvement 
across sessions was noted on the treatment and generalization probe. For the treatment items, 
he had fluctuating performance at the beginning but steady and gradual improvement from 7
th
 
to 11
th
 sessions. At 11
th
 session, he had the best performance (7/15) and it was maintained in 
the last three sessions. Nevertheless, the accuracy fell far below the accuracy criterion. The 
trend of generalization items was comparable to the treatment one. Gradual improvement was 
present with the best performance (7/15) noted in 14
th
 session. 
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Figure 1. TKO’s naming accuracy on treatment, generalization and control items across 
sessions.  
When comparing the highest naming accuracies across probe types, significantly 
higher accuracy was noted on the treatment and generalization than control items in the 
treatment phase. Statistical analyses revealed that there was significant difference between 
treatment items and control items (2= 9.45, d.f.=1, p<0.05), as well as between 
generalization items and control items (2 = 9.45, d.f.=1, p<0.05). No difference was found 
between treatment and generalization items (2 = 0.25, d.f.=1, p>0.05) 
In addition to TKO’s results, a summary of the results of statistical analysis of TKO 
and participant with moderate semantic deficits (YSH) in the study of Law at el. (2006) was 
presented in table 4. The purpose was to compare the responses of individuals with moderate 
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semantic deficits towards the SFA+SP protocol and to discuss for the possible factors that 
affected the treatment outcomes.  
Table 4  
Results of statistical anaylsis of naming accuracy of TKO and YSH 
 TKO YSH 
 McNemar’s 2 
Treatment items 3.20 (p= 0.0736) 
(B3-6.7% vs. T15-47%) 
11.08 (p = 0.0009) 
(B3-6.7% vs. T16- 93.3%) 
Generalization items 2.29 (p= 0.1306) 
(B3-6.7% vs. T14-47%) 
4.17 (p = 0.0412) 
(B3-6.7% vs.T21-46.7%) 
Control items 0.00(p= 1.0000) 
(B3-6.7% vs. T6-13.3%) 
6.13 (p = 0.0133) 
(B3-15.8% vs. T25-57.9%) 
 2 test with Yate’s correction 
Treatment Vs generalization ns 
(T15-47% vs. T14-47%) 
5.71 (p= 0.0168) 
(T16-93.3% vs. T21-46.7%) 
Treatment Vs control 9.45 (p = 0.0021) 
(T15-47% vs. T6-13.3%) 
6.64 (p=0.0101) 
(T27-90% vs. T25-57.9%) 
Generalization Vs control 9.45 (p = 0.0021) 
(T14-47% vs. T6-13.3%) 
ns 
(T21-53.3% vs. T25-57.9%) 
Note. ns = not significant, B = baseline, T = treatment. All statistical analyses were carried 
out using Statistica.  
Analysis of naming errors was conducted on the three baseline sessions, the first 
treatment sessions and last three treatment sessions. This was to help determine if activation 
of semantic features would induce changes in distribution of error types. Referring to TKO’s 
case, changes in quantity and error type were observed and illustrated in table 5. 
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The total number of errors was reduced in both treatment and generalization items but 
remained unchanged for control items. The distribution of error types was similar for all three 
probe types: Semantic error increased dramatically while “no response” was reduced by more 
than half when compared to the baseline level. Other types of error, including phonological, 
partial and unrelated errors, remained as the minority one in both phases. Inter-rater 
reliability in the error analysis was 92.3%.  
Table 5 
Error distribution in baseline and last three treatment session  
error type B1-T1 T13-T15 
 Treatment Generalization Control Treatment Generalization Control 
Total number of error 55 54 58 24 28 45 
Semantic error 17 (30.9%) 14 (25.9%) 12 (20.7%) 12 (50.0%) 17 (60.7%) 20 (44.4%) 
No response 34 (61.8%) 32 (59.3%) 40 (69.0%) 9 (37.5%) 11 (39.3%) 16 (35.6%) 
Phonologically-similar  --- 1 (1.9%)  ---   ---  ---  --- 
Partial 2 (3.63%) 2 (3.7%) 2 (3.5%) 2 (8.3%)  --- 2 (4.4%) 
Unrelated 2 (3.63%) 2 (3.7%) 1 (1.7%) 1 (4.2%)  ---  --- 
Others   --- 3 (5.6%) 3 (5.17%)  ---  --- 1 (2.2%) 
Analysis and comparison on the attribute judgment before and after the treatment 
were conducted. It served two purposes: i) to investigate if individuals could re-learn the 
semantic concepts after repeated exposure to the semantic features in the treatment; ii) to 
understand if the presence of residual semantic concepts could facilitate naming in the 
SFA+SP protocol. The results of attribute judgment were illustrated in table 6. Numerically, 
TKO had very mild improvement on semantic understanding on the targets before and after 
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the treatment. When we focused our investigation on the targets that TKO did not had 
residual understanding in the baseline session (N=15). TKO had an improved understanding 
(positive change) on 7 items, regression (negative change) on 6 items and no change in 2 
items. Among the 13 items that TKO had residual understanding in the baseline phase, only 2 
of them reached over 60% accuracy across the treatment sessions.  
Table 6 
Number of items that TKO had residual understanding in the baseline and treatment phase 
 Baseline phase (N=45) Treatment phase (N=45) 
Treatment items (N=15) 13 14 
Generalization items (N=15) 11 10 
Control items (N=15) 12 13 
Total 36 37 
Concerning the performance on control task, TKO’s forward digit span was 5 before 
and after the therapy, which indicated that his performance on the control task did not change.  
Discussion 
TKO’s naming performance showed that he did not benefit significantly from the 
combined treatment of semantic feature analysis and semantic priming (SFA+SP). His 
naming accuracy remained unchanged across sessions for all probe types despite the changes 
in error pattern. The poorer progress when compared to YSH was expected and it informed us 
about clinical implications and the nature of SFA+SP protocol.  
Contrary to the positive treatment outcomes of participant with moderate semantic 
deficits (YSH) in the study of Law at el. (2006), TKO’s naming accuracy remained 
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unchanged across sessions for treatment items, semantically-related generalization items and 
control items. While the basic principle of SFA was to increase the probability of word 
retrieval (Coelho et al., 2000) by specifying the semantic representation of the target word 
(Nickels, 2002), it is plausible that the specificity and activation of semantic representation 
was damaged as a result of stroke, which prevented TKO from providing the distinctive 
semantic features (limited to the areas listed in the SFA chart, same below) that characterized 
the target. It was evident by his failure to provide the semantic feature “association” in the 
first three treatment sessions and the limited generation (61%) of semantic features even at 
the end of the treatment phase (T15). During the treatment sessions, the number of semantic 
features that TKO could generate upon prompting questions was recorded and summarized in 
figure 2. Although TKO’s generation of semantic features improved dramatically from T1 to 
T3 with a peak at T10, it reached the plateau since then. The insignificant change in 
generation after repeated naming from T10 to T15 indicated that TKO was unlikely to 
generate all the distinctive features listed in the SFA chart by himself.  
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Figure 2. Percentage of generation of semantic features during treatment discussion across 
sessions.   
To understand the importance of the effect of discussion, specifically the number of 
distinctive semantic features generated, to the naming accuracy of treatment items, a 
matched-group t-test was firstly conducted on the number of treatment items correctly named 
before the semantic feature discussion and that immediately after the discussion for each 
session. The t-test found that significant difference was present between the naming accuracy 
before and after the discussion (p<0.05) with significantly higher naming accuracy after the 
discussion. The presence of improvement implied that TKO’s naming ability improved after 
the discussion to certain extent. In addition, when we compared the differences across probe 
types after the therapy, the significantly higher accuracy obtained in treatment and 
generalization items than control items revealed that TKO has to some extent adopted the 
technique of SFA and discussion of semantic features was helpful for TKO. It is hence 
worthwhile to determine if the number of semantic features that could be generated was the 
key factor for successful naming.  
The correlation test Pearson’s r was conducted between the naming accuracy 
immediately after discussion and the number of semantic features generated by TKO during 
the discussion, a significant positive correlation (r = 0.81, p = 0.05, N=15) was found. It 
meant that the more semantic features TKO could generate, the higher his naming accuracy 
would be. This finding was supported by the hypothesized mechanism of SFA that increasing 
the access to semantic representation of target words would increase the likelihood of its 
name being retrieved (Coelho et al., 2000). Bounded by TKO’s severe anomia, the number of 
distinctive semantic features that he could generate during the discussion was greatly limited, 
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thus constraining the amount of activation to the phonological output lexicon, making the 
retrieval of target word unsuccessful. When TKO was able to name the semantic features, he 
was more likely to benefit from the SFA strategies and naming was facilitated.  
While severe anomia is apparently one of the possible factors to explain TKO’s 
negative outcomes, it was not convincing enough to account for the difference in treatment 
outcomes between YSH and TKO because severe anomia were present in both participants 
(referred to table 2 in method). Law et al. (2006) concluded that the severity of semantic 
deficits was one of the factors determining the outcomes of SFA+SP treatment, indeed, the 
nature of semantic deficits might also be critical. Given that both YSH and TKO have 
moderate semantic deficits, the poorer verbal semantic processing of TKO was likely to 
contribute to the difference in treatment outcomes. It is reasonable when we considered 
SFA+SP as a semantic treatment which placed a high demand on individual’s verbal 
semantic processing. Participant was required to comprehend the verbal instruction, 
prompting questions on semantic features, conceptual information of targets and the written 
cues on the SFA chart. In the initial stage of treatment, it was noted that TKO would 
occasionally doubt the semantic features that provided by clinician, especially those about 
color and shape. For example, when discussing on the “properties” of potatoes, clinician 
provided “yellow” as the cueing but TKO responded with a doubtful question “It is really 
true?”.  This observation showed that verbal semantic processing has the potential to affect 
the effectiveness of SFA treatment as it somehow relied on an individual’s understanding of 
conceptual information. In fact, both severe anomia and moderate verbal semantic processing 
deficits were believed to be the major causes that impeded TKO from having optimal benefit 
from the SFA treatment. They also explained TKO’s insignificant treatment progress across 
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sessions and its difference with individuals, YSH, of comparable underlying impairment in 
the SFA+SP protocol.  
Is the SFA+SP protocol totally ineffective for individual with severe anomia and 
verbal semantic processing deficits such as TKO? Consistent to the finding of Law et al. 
(2006) of two anomic patients MTK and YKM, TKO’s error distribution before and after the 
treatment showed that word retrieval processes have to some extent been modified after the 
therapy. In the baseline phase, TKO self-cued by limited gestures dominantly, but the trials 
were unsuccessful and “no response” errors were resulted. It was probably due to the low 
activation, which was either attributed to the lack of semantic representations of the targets or 
weak connection, to the phonological lexicon output system. After the therapy, TKO 
occasionally had circumlocution before naming and reduction in total errors, nevertheless, 
some semantic errors were produced. It was believed to be the function of the semantic 
component of SFA method, i.e. the discussion of the semantic features. By activating the 
semantic neighborhood and lowering the activation threshold, TKO was supposed to have 
significant improvement on naming accuracy. The activation of semantic representation 
might be reduced in specificity and sufficiency by his severe anomia and verbal semantic 
processing deficits, leading to the presence of semantic errors. To summarize, individuals 
who underwent the SFA method were more prone to produce semantically-related errors 
because of the activation of semantic neighborhoods and decreased threshold of target words. 
In fact, the activation of semantic neighborhoods was also evident in the difference in 
naming accuracy between probe types. The naming accuracy of treatment items was 
significantly higher than that of control items in the treatment phase. The logic was 
straightforward as semantic features were discussed for the treatment items but not for the 
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control probes. Yet, the significantly higher naming accuracy was found on the semantically-
related generalization than the control items. It showed that in spite of the absence of 
significant treatment effects, limited generalization was present and restricted to 
semantically-related stimuli. This finding is consistent with previous studies (Hillis, 1998 & 
Law et al., 2006), which revealed that SFA+SP protocol worked at the semantic level such 
that the semantic network of semantically-related items was also activated.  
Besides the investigation of how anomic patients with various underlying 
impairments respond to the treatment protocol, another goal of rehabilitation study was to 
understand the underlying mechanism of the treatment protocol. Based on the conclusion of 
Coelho et al.(2000) and Law et al. (2006), “SFA+SP” was more likely to be facilitative than 
remedial in nature. The remedial nature of “SFA+SP” was further opposed by TKO’s 
performance of attribute judgment. If “SFA+SP” were remedial in nature, through the 
repeated exposure to the semantic features, individuals should be able to learn the conceptual 
information about the target. After the therapy, TKO experienced both improvement and 
regression in the understanding of semantic concepts of the targets; it indicated that the re-
learning of conceptual information through the treatment protocol was not guaranteed.  
The essence of rehabilitation research was to provide empirical support to clinical 
implementation. The contrast between the two individuals with moderate semantic deficits, 
TKO and YSH, indicated that the treatment effectiveness of SFA+SP protocol was dependent 
upon the pre-treatment naming abilities and the specific nature of semantic deficits, 
especially the verbal semantic processing abilities. The conclusion was that even for 
individuals with comparable degree of semantic deficits, the one with lower verbal semantic 
processing abilities would have a poorer treatment outcome. It implied that a higher treatment 
Semantic treatment           26 
priority could be suggested for anomic patient with better verbal semantic processing abilities. 
Finally, due to the time limitation in this study, only 15 treatment sessions were carried out 
for TKO, there remained the possibility that he could have a better outcome from the protocol 
if more sessions were possible. In clinical implication, in order to ensure the efficient delivery 
of therapy, it was also important to consider various factors for its termination if treatment 
progress was not obvious for an extended period. Clinician could make such decision with 
reference to individual’s rate of improvement during the treatment: the faster the rate of 
improvement (as demonstrated by YSH), the more likely that a significant improvement 
would be obtained.  
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Appendixes A 
 
類別 用途/煮法 動作 
         
這是____________ 這是用來___________ 這會做甚麼? 
   
 圖  
   
特徵 地點 聯想 
         
它有/它是__________ 在________能找到 它讓我想起________ 
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Appendixes B 
言語治療家課 
 
目的:  讓曾先生能透過討論物件的特性, 講出物件的名稱 
所需物件: 物件圖卡 15 張(分成 3 類), 提示紙 15 張 
方法: 1) 每次拿出同一類的物件圖卡 (共五張), 全部放在枱上。 
 2) 將印有「類別、用途、動作、特徵、地點、聯想」的提示紙放在枱上。 
 3) 從五張同類別的圖卡中選出一張, 放在提示紙上「圖」的位置。 
 4) 讓曾先生先嘗試講出物件名稱。 
 5) 無論曾先生能否正確地說出物件名稱, 都跟他逐一討論物件的特性 (共六個)。
例如, 詢問: 「地點, 我地係邊度搵到呢樣野?」, 然後將逐個特性立即寫在提示紙
上。每件物件之詳細內容請參考附頁。 
 6) 討論特性後, 再叫曾先生講出物件的名稱。 
 7) 如果曾先生仍未能準確地講出答案, 家人便需要講出物件名稱, 然後要求曾先
生重覆一次。 
 8) 重覆以上步驟, 練習其餘兩個類別的物件。  
 
練習日期      
1. 生菜      
2. 薯仔      
3. 蕃茄      
4. 提子      
5. 西瓜      
6. 獅子      
7.馬蹓       
8. 斑馬      
9. 犀牛      
10. 袋鼠      
11. 皮帶      
12. 西褲      
13. 冷帽      
14. 領呔      
15. 涼鞋      
 
          能在討論特性後立即講出答案 
O          在討論特性前講出答案 
          只能重覆答案
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